Introduction
Maize (Zea mays L.) commonly known as corn is the third most important cereal crop worldwide after rice and wheat. It plays an important role in the world economy. It is one of the most widely distributed crops of the world owing to its expansive adaptability under diverse agro-climatic conditions and is also a valuable ingredient in industrial products that affect a large proportion of the world population. Inbred lines are important as they represent a fundamental resource for studies in genetics and breeding which are The present investigation was conducted to evaluate the various parameters of genetic variability and nature of associations among traits affecting grain yield in 50 inbred lines of maize (Zea mays L.) at Command Area Development Authority Experimental Block, Agricultural Research Station, Bheemarayanagudi (Karnataka) during Rabi 2018. The analysis of variance revealed that highly significant differences exist among the inbred lines for all the characters except for anthesis silking interval. High heritability coupled with high genetic advance (% of mean) was observed in number of grains per row, number of grains per cob, plant height, grain yield per plant, 1000 kernel weight and grain yield (kg/ha), indicating the influence of additive gene action in controlling the traits. The important yield attributing traits viz., shelling percentage, number of grains per row and plant height showed positive association at both phenotypic and genotypic levels. At phenotypic level, the character number of grains per cob recorded highest positive direct effect on grain yield followed by shelling percentage, days to 50% anthesis and plant height. At genotypic level, the characters viz., days to 50% anthesis, number of grains per cob, shelling percentage exhibited high direct positive effect on grain yield. used extensively in hybrid corn production. Grain yield is the most important and complex trait i.e. interdependent on various other yield attributing traits.
Knowledge of genetic variation and relationships between lines is a prerequisite for any improvement in traits of economic importance as it helps to understand the magnitude of genetic variability which provides the basis for effective selection. Knowledge of heritability coupled with genetic advance is most useful in predicting the scope for genetic improvement through selection as heritability alone provide the basis for selection on phenotypic performance that doesn't indicate the amount of genetic improvement resulting from the selection of individual genotypes (Ghosh et al., 2014) . Studies of correlation and path coefficient analysis would be very important to design appropriate breeding strategies for improvement in yield through selection to have better understanding of the relationship among yield related traits (Dewey and Lu, 1959) .
Materials and Methods
The 50 inbred lines were raised in a Randomized Block Design (RBD) in three rows of 4.0 m length at a spacing of 60 cm between rows and 20 cm within row spacing with three replications. The evaluation of maize inbred lines was carried out at College of Agriculture, Bheemarayanagudi (Karnataka) situated at 16° 44' N latitude and 76° 47' E longitude with an altitude of 458 m above mean sea level. Data was recorded on five randomly selected plants from each replication for traits like plant height (cm), number of leaves, number of internodes, cob length (cm), cob girth (cm), number of grain rows per cob, number of grains per row, number of grains per cob, 1000 kernel weight (g) and grain yield per plant (g) and the mean of five plants was computed. Whereas, grain yield was recorded on plot basis and expressed in kg ha -1 . The recommended dose of fertilizers (150 N, 75 P 2 O 5 and 37.5 K 2 O kg ha -1 ) was given to the crop and the standard agronomic practices were followed to raise a healthy crop.
Following data collections, the data obtained on various characters were subjected to analysis by applying standard statistical techniques. Analysis of variance (ANOVA) for individual characters was carried out on the basis of mean value per entry per replication as suggested by Panse and Sukhatme (1967) for randomized block design (RBD). The coefficient of variability both at phenotypic and genotypic levels for all the characters were computed by applying the formula suggested by Burton and De Vane (1953) . Heritability (h 2 bs ) in the broad sense was calculated according to the formulae given by Hanson et al., (1953) . From the heritability estimates, the genetic advance was estimated by the following formulae as given by Johnson et al., (1955) . Genetic advance as per cent of mean was calculated by using the formulae given by Johnson et al., (1955) . Correlation was computed by using the formulae given by Singh and Narayanan (1993) . Path coefficient analysis was performed as given by Wright (1921) and Dewey and Lu (1959) .
Results and Discussion

Genetic variability
In crop breeding variability plays an important role. The analysis of variance was carried out to partition the total variance into variance due to genotype and other sources for all characters. The results of analysis of variance for 15 characters in maize inbred lines revealed that mean sum of square due to inbred lines were significant for 14 characters viz., cob length, cob girth, number of grain rows, number of grains per row, number of grains per cob, plant height, number of leaves, number of internodes, grain yield per plant, 1000-kernel weight, shelling percentage, days to 50% anthesis, days to 50% silking and grain yield (kg/ha) and non significant for anthesis silking interval and are presented in Table 1 .
Phenotypic and genotypic coefficient of variation
Genotypic and Phenotypic coefficient of variability, heritability, genetic advance and genetic advance as percent of mean estimates are presented in Table 2 . It was apparent that there existed almost perfect relation between phenotypic coefficient of variation (PCV) and genotypic coefficient of variation (GCV). The magnitude of PCV was higher compared to GCV for all the characters. High GCV and PCV was observed for number of grains per cob, grain yield per plant, grain yield (kg/ha). Moderate GCV and PCV were observed for number of grains per row, plant height, 1000 kernel weight and anthesis silking interval. Low GCV and PCV was observed for days to 50% anthesis, days to 50% silking, number of leaves per plant.
Heritability and genetic advance
Characters like number of grains per row, number of grains per cob, plant height, grain yield per plant, 1000 kernel weight, shelling percentage, days to 50% anthesis, days to 50% silking and grain yield kg/ha exhibited high heritability which indicating that selection of these characters were useful for further generation in improvement of breeding programme. Moderate estimates of heritability were observed for cob length, cob girth, number of grain rows. Low estimates of heritability were observed for number of leaves and number of internodes. The high estimates of genetic advance (% of mean) were observed for number of grains per row, number of grains per cob, plant height, grain yield per plant, 1000 kernel weight and grain yield kg/ha. The moderate estimates of genetic advance (% of mean) were observed for cob length, cob girth and number of grain rows, while lower genetic advance (% of mean) were observed for number of leaves, number of internodes, shelling percentage, days to 50% anthesis and days to 50% silking.
The high heritability coupled with high genetic advance (% of mean) were observed for number of grains per row, number of grains per cob, plant height, grain yield per plant, 1000 kernel weight and grain yield kg/ha. The high heritability associated with low genetic advance (% of mean) was observed for shelling percentage, days to 50% anthesis and days to 50% silking. Whereas moderate heritability coupled with moderate genetic advance (% of mean) was observed for cob length, cob girth and number of grain rows. The low heritability associated with low genetic advance (% of mean) was observed for number of leaves and number of internodes.
Character association
Studies on correlation coefficients of different plant traits are useful criterion to identify desirable traits that contribute to improve the dependent variable (grain yield).
The genotypic and phenotypic correlations among the traits studied pointed out the existence of several statistically significant relationships and are presented in Table 3 .
The important yield attributing traits viz. shelling percentage, number of grains per row and plant height showed positive association at both phenotypic and genotypic levels.
Whereas, grain yield recorded significant positive association with number of leaves, number of internodes, cob length and number of grains per cob whereas significant negative correlation with days to 50% anthesis, days to 50% silking, ASI and number of grain rows only at genotypic level.
Path coefficient analysis
Correlation is not sufficient to explain the true association as it does not indicate the cause and effect relationship, hence the correlated traits have to be further analysed for their direct effects of specific yield components on yield and also indirect effects via other yield components on grain yield. The results of path coefficient analysis and the direct and indirect effects of each coefficient are given in Table 4 and Table 5 . Grain yield per plant as dependent variable was evaluated against other measured traits as independent variables. Path analysis revealed that most of the traits had positive direct effect on grain yield.
At phenotypic level, the character number of grains per cob recorded highest positive direct effect on grain yield followed by shelling percentage, days to 50% anthesis and plant height.
High indirect positive effect on grain yield was exhibited by number of grains per cob through plant height, number of leaves, number of internodes, cob length, cob girth, number of grain rows and number of grains per row.
At genotypic level, the characters viz. days to 50% anthesis, number of grains per cob, shelling percentage exhibited high direct positive effect on grain yield. The indirect high positive effect on grain yield was exhibited by days to 50% anthesis through days to 50% silking; number of grains per cob via plant height, number of leaves, number of internodes, cob length, cob girth, number of grain rows and number of grains per row. Reddy et al., (2012) evaluated high GCV and PCV estimates for grain yield per plant, ear girth. Bharathiveeramani et al., (2012b) reported low GCV and PCV estimates for days to 50% tasseling, days to 50% silking and number of leaves per plant. On the contrary, Langade et al., (2013) evaluated highest phenotypic and genotypic coefficients of variation for days to 50% tasseling and days to 50% silking. GCV was less than its corresponding estimates of PCV which indicated significant role of environment in the expression of trait. Sumathi et al., (2005) reported high estimates of heritability coupled with high genetic advance as per cent of mean for plant height, total number of kernels per ear, grain yield while, high heritability with low genetic advance as per cent of mean was observed for days to 50% tasseling and days to 50% silking. High heritability estimates indicating the preponderance of additive gene action.
Phenotypic and genotypic coefficient of variation
Heritability and genetic advance
This trait was predominantly under the control of additive gene action and hence, the character can be improved by selection.
Character association
The important yield attributing traits viz., shelling percentage, number of grains per row and plant height showed positive association at both phenotypic and genotypic levels.
Hence, selection for any of these traits would result in the improvement of grain yield. Wali et al., (2006) and Hefny et al., (2011) reported significant positive association of grain yield with plant height and cob length at both phenotypic and genotypic levels. 
Path coefficient analysis
Path coefficient analysis revealed that grain yield was primarily influenced by number of grains per cob and days to 50% anthesis at phenotypic and genotypic levels respectively, which showed maximum direct effect on grain yield per plant. Hence, it may be considered as a selection criterion. Raghu et al., (2011) and Lingaiah et al., (2014) reported that selected traits showed direct and indirect effects on grain yield.
This study concluded that the variations observed for the 50 traits attributed to diverse genetic background of the inbred lines studied. According to Alake et al., (2008) in a population of maize genotypes, there is an opportunity to select desirable genotypes with increased yield components traits which may be able to perform well and give increased yield. Due to highly positive direct effect on grain yield and also indirect effect via all other traits could provide a good selection criteria for high yielding maize lines. Hence, selection for these traits will increase the grain yield of maize.
